Identification of Neurospora mitochondrial promoters and analysis of synthesis of the mitochondrial small rRNA in wild-type and the promoter mutant [poky].
Using an in vitro transcription assay, we previously identified promoters in Neurospora mtDNA at the 5' ends of the genes encoding the mitochondrial (mt) small and large rRNAs and cob pre-mRNA. Here, we identified two additional promoters in mtDNA restriction fragment EcoRI-6, 3.8 and 5.5 kilobases upstream of the 5' end of the mt small rRNA. By comparing the two new promoters with the three identified previously, we derived a modified promoter consensus sequence (AT-rich)15-27TTAG(A/T)RR(G/T)(G/C)N(A/T). The mt small rRNA in Neurospora is transcribed from at least two promoters, a major promoter at the 5' end of the small rRNA and one or both of the newly identified promoters in EcoRI-6. The latter gives a series of putative pre-rRNAs that contain 5' end extensions of various sizes. The 5' ends of a number of these RNAs map at or near hairpin structures. The [poky] mutant, which is grossly deficient in the mt small rRNA, has a 4-base pair deletion in the major promoter at the 5' end of the mt small rRNA. The residual small rRNAs in [poky] appear to be synthesized via the upstream promoter(s), but are missing 37-44 nucleotides from their 5' ends, indicating either that pre-rRNAs are processed abnormally or that abnormal 5' RNA ends are unstable. The effect of the promoter mutation in [poky] on other transcripts suggests that the mt small rRNA is cotranscribed with downstream genes encoding tRNAs, coIII and ND6. Seven nonallelic nuclear suppressors of [poky] result in increased concentrations of the mt small rRNA and pre-rRNAs, but do not restore the ability to synthesize small rRNAs having the correct 5' ends. The suppressor mutations could act by increasing transcription, processing, or stability of the mt small rRNA or its precursors. The suppressors provide a genetic approach for identifying components that affect transcription and processing of the mt small rRNA.